740-6 Short A-V Delay Interval Improves Filling in DDD Pacing of Patients with Left Ventricular Hypertrophy and Normal Ejection Fraction  by Modena, Maria G. et al.
152A ABSTRACTS lACC February 1995
Conclusions: A significant CBF increase during rapid pacing indicates an
impairment of CBF regulation. We suggest that the analysis of brain perfu-
sion with the C02 inhalation test and during increased heart rate will indentify
the patients with permanent pacemakers who had neurological symptoms
due to cerebrovascular dysfunction. Basic heart rate was elevated from 50
to 80 ppm in patients with a distinct CBF-increase during the rapid pacing
test. Then, neurological symptoms were not observed during a 18 month
follow-up in those patients.
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1740-31 Differential Impact of Pacing Mode on Long-term
Survival In Patients with Conduction System Disease
Arshad Jahangir, Win K. Shen, Sharon A. Neubauer, Raul E. Espinosa, Stephen
C. Hammill, Kent R. Bailey, David L. Hayes. Rochester, MN
Advantages of dual chamber (DC) pacing compared to single chamber (SC)
pacing have been recognized. However, the differential impact of pacing
mode on long-term survival with respect to conduction abnormalities is not
well established. We analyzed survival outcome in 631 pts who received per-
manent pacemaker for conduction system disease from 1980 to 1985. There
were 245 pts (39%)with sick sinus syndrome ISSS), 386 pts (61 %) with atrial
ventricular block IAVB). Mean age was 78 ± 6 years; mean follow up was 5.2
± 3.2 years. Observed survivals according to pacing mode and types of con-
duction system disease are summarized below (Kaplan-Meier method).
Conduction Pacing Mode Probability of Survival (%) Log rank
system disease In) 1yr 3yr 5 yr P
SSS Dual (83) 89 73 59 06458
Single (162) 89 73 60
AVB Dual (123) 90 83 72 00005
Single (263) 85 69 53
Cox multivariate analysis identified several independent risk factors for in-
creased mortality including age, CHF, MI, diabetes mellitus, renal failure, and
cancer.
Conclusions: 1. Based on mode of pacing, long-term survivals were not
significantly different between DC and SC pacing in pts with SSS. 2 In pts
with AVB, DC pacing is associated with improved survival. 3. These obser-
vations do not support the notion that SC pacing increases mortality in pts
with SSS.
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1740-41 Oxygen Kinetics in Patients with AV Block and
Normal Sinus Node Function: Is the Sinus Node the
Optimum Rate-Adaptive Sensor?
Manisha S. Ashar, Rosemary S. Bubien, Sharon M. Dailey, G. Neal Kay. University of
Afabama at Birmingham, Birmingham. AL
The normal heart rate (HR) is linearly related to oxygen consumption (V02)
during aerobic exercise and has been used as the gold standard for rate-
adaptive pacing. However, at the onset of constant-workload exercise both
V02 and the sinus HR increase exponentially before reaching their steady-
state levels, producing oxygen and HR deficits. Whether the rate constants
(k) for V02 and HR are related has not been proven. We hypothesized that
an instantaneous increase in HR at the onset of exercise to the steady state
value (k = 00) would reduce oxygen deficit and increase the V02 rate con-
stant as compared with normal sinus node function during treadmill exer-
cise. 10 pts with rigorously-proven normal sinus node function and AV block
with DOD pacemakers underwent maximal treadmill exercise to determine
VC02max' Oxygen kinetics were then measured during constant-workload
exercise tests (6-min) at 50% V02max with pacemakers programmed to 3
modes in random sequence: 1) DOD, with the sinus node controlling pac-
ing rate; 2) Fast an instantaneous increase in HR at onset of exercise to the
expected steady-state level for 50% V02max; and 3) Max. an instantaneous
increase to the age-predicted maximum at exercise onset. The 02 deficit
was lower in the Fast (434 ± 76 ml) than either the DOD (512 ± 74) (p =
0.01) or Max (503 ± 84) (p = 0.02) pacing modes. The V02 rate constant
was highest in the Fast mode (2.85 ± 1.38 Fast vs 2.25 ± 0.63 DOD vs 2.38
± 0.43 Max, p = 0.03). The median Borg perceived exertion score was also
lowest in the Fast mode (7.5 Fast vs 8.5 DOD vs 9 Max).
Thus, oxygen deficit is improved by an instantaneous increase in HR at
the onset of exercise to the steady state level as compared with either the
normal sinus node or an overly-aggressive pacing rate. The rate constant for
V02 is directly related to that for HR.
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1740-51 A New Intracavitary Cathether for Monitoring
Contractility Through Endocardially Recorded First
Heart Sound: Initial Clinical Validation
Tonino Bombardini, Gio~io Corbucci 1, Gianni Plicchi. Biomedical Technology Dept,
Bologna University, Italy; Sorin Biomedica, Italy
Theoretical and experimental evidences have shown how changes in my-
ocardial performance are mirrored in changes of first heart sound accelera-
tion amplitude, which is generally 10 to 100 times more powerful with ende-
cavitary than with chest wall recordings. Aim of the study was to evaluate the
clinical feasibility and tolerability of intracavitary sampling of first heart sound
via an implantable tip mounted accelerometer in man. We developed an uni-
directional acceleration sensor (Sorin Biomedica) located inside the stimulat-
ing tip of a standard unipolar pacing lead: it has a frequency response up to
1 KHz and a sensitivity of 5 mV/G (G = 9.8 m/sec2). The lead was connected
to an external signal amplifier with a frequency range of 0.05-1,000 Hz and to
a peak to peak detector synchronised with the endocardial R-wave scanning
the isovolumetric contraction phase. Following standard electrophysiologic
studies, sensor equipped leads were temporarily inserted in the right ventri-
cle of 15 patients (61 ± 7 years), with normal regional and global ventricular
function, to record peak endocardial acceleration (PEA) of first heart sound
frequencies at rest, during AAI pacing, WI pacing and during dobutamine
infusion (up to 20 mcglkg/min). PEA at baseline was 1.2 ± 0.6 G (heart rate
= 68 ± 13 b.p.m.1 and increased to 1.5 ± 0.9 (p = ns vs baselinel during AAI
pacing (heart rate = 140 b.p.m.) and to 1.4 ± 0.7 (p = ns vs baseline) during
WI pacing (heart rate = 140 b.p.m.). Dobutamine infusion increased PEA to
5.4 ± 2.1 (p < 0.001 vs baseline). with a heart rate = 120 ± 11 b.p.m.
In conclusion, high quality first heart sound recording can be consistently
and safely obtained with an implantable device. Pharmacologic inotropic
stimulation, but not isolated chronotropic stimulation, increase the strength
of the signal, in keeping with the experimental studies suggesting that PEA
is an index of myocardial contractility. The clinical applicability of the method
via right heart catheterization and implantable device offers potential for new
diagnostic applications.
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1740-61 Short A-V Delay Interval Improves Filling in DOD
Pacing of Patients with Left Ventricular Hypertrophy
and Normal Ejection Fraction
Maria G. Modena, Rosario Rossi, Anna V. Mattioli, Addolorata Carcagni, G. Mattioli.
Cardiology Dpt., University ofModena. Italy
DOD pacing maintains physiological atrio-ventricular synchrony improving
filling, performance and reducing wall stress independently from A-V delay
in normal heart. We tested the effects of A-V delay modification on Doppler
derived filling pattern in 7 hypertensive patients (pts) who implanted DOD
pacemaker (Cosmos II Intermedicsl for Sick Sinus Syndrome (SSS). All had
normal ejection fraction (64 ± 6%), but abnormal filling pattern (at nominal
values of 200 msec) due either to left ventricular hypertrophy and electrically
induced left bundle branch block. This group was compared with a similar
one of 7 pts (group 21 with DOD-PM for SSS but normal filling pattern. (De-
celeration time Group 1 = 302.86 ± 42, Group 2 = 212.86 ± 17.04 p = 0.01).
Group 1 normalized filling pattern reducing Dec t and A peak increasing E
peak velocity at 100 msec A-V delay, with less modification at 75 and 150
msec, whereas group 1 showed umpredictable modification.
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DDD pacing of pts with abnormal filling presented a "normalised pattern",
at 100 A-V delay probably due to increased atrial pressure resulting from
anticipation of ventricular spike, which avoids complete atrial relaxation and
makes mitral valve to open earlier. It seems that DDD pacing of pts with LV
hypertrophy, abnormal relaxation and normal performance needs of short A-
V delay to improve filling, whereas pts with normal filling at nominal values,
do not.
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ing PTCA for a single lesion in a major coronary artery, a Doppler guidewire
was used to measure distal flow velocity before and 15 minutes after angio-
graphically successful PTCA. Both measurements were repeated after intra-
coronary adenosine. A computer-assisted automated edge detection (CAAS
II) was used to assess the angiographic minimal luminal diameter (MLDl
and percentage diameter stenosis (DS). Minimal luminal cross-sectional area
(MLCSA) and percent cross-sectional area stenosis (CSA-St) were assessed
with videodensitometry.
Results: after PTCA, MLD increased from 1.09 ± 0.29 mm to 1.83 ± 0.33
mm, OS decreased from 61 ± 4% to 36 ± 2% (both p < 0.0001), while CSA·
St decreased from 79 ± 12% to 48 ± 16% (p < 0.0001). Distal coronary flow
reserve (CFR) increased from 1.58 ± 0.64 before PTCA to 2.58 ± 0.94 after
PTCA, p < 0.0001. Distal CFR was significantly correlated with MLD (see
figure), MLCSA, DS and CSA-St before PTCA. After PTCA no correlation was
observed between distal CFR and both geometric and densitometric indices
of stenosis severity.
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The composition of the atheroesclerotic coronary lesions is related with their
evolution and the device selection for endoluminal treatment. Objective: To
establish if the Video Densitometric Analysis (VDAl of the Intracoronary Ul-
trasound images (ICUS) can predict the composition of the atheroesclerotic
plaque. Material: 15 patients, 58.9 ± 9.8 years old, 87.5% males, in which
we obtained ICUS pre and post Directional Coronary Atherectomy (DCA) with
anathomopathologic analysis of the samples. Method: The video ICUS im-
ages were digitalized in a 512 x 512 matrix and analyzed for densitometric
differences with an Automatic Image Analysis System (AlAS) (Vidas 2000,
Zeiss Kontron). The pre and post DCA images were compared in order to
carry out the study on the resected atheroma. The components of the plaque
were arbitrary divided in three densitometric categories using a 256 gray
scale: High Density (HD) 121-255, Medium (MD) 81-120 and Low (LD) 30-
80. The relative percent of each component were automatically recorded.
The DCA samples were microscopically examined and input in the AlAS.
The components were divided in collagenous tissue (CT), lipid and necrotic
debris (LND) and proliferative tissue (PT). The areas of each component were
expressed as a percentage of the total. Linear Correlation Pearson Test was
applied. Results: Comparison between the ICUS and the histological com-
position of the plaque showed that the HD areas correspond to PT, the MD
areas to CT and the LO to LND. The correlation between the percentage dis-
tribution of the densitometric categories and the anatomopathologic com-
ponents showed a correlation coefficient (r) = 0.93 between HO and PT, r =
090 between MD and CT and r = 0.94 between LO and LND. Conclusion:
The VDA of the (CUS can easily distinguish three basics components of the
atheroesclerotic plaque: fibrous, lipid/necrotic and proliferative tissue. This
capability may be of interest for device selection for endovascular treatment.
In conclusion, the poor correlation after PTCA between quantitative angio-
graphic measurements and distal coronary flow reserve may indicate acute
or chronic disturbance of flow regulation and)or may reflect the limitations
of angiography in the assessment of lumen geometry after PTCA.
Video Densitometric Analysis of Intracoronary
Ultrasound Images-Anatomopathologic
Correlation
Hugo F. Londero, Ruben Laguens, Juan M. Telayna, Pedro Gonzalez, Fernando
A. de la Serna, Jorge N. Wisner, Eduardo E. Magarinos, Oscar A. Mendiz.
Fundacion Favaloro, Buenos Aires, Argentina
Comparison of Intravascular Ultrasound and
Coronary Angiography in the Assessment of
Target Lesion Plaque Distribution in Coronary
Artery Disease
Gary S. Mintz, Jeffrey J. Popma, Augusto D. Pichard, Kenneth M. Kent, Lowell
F. Satler, Ya Chien Chuang, Gaston R. Dussaillant, Robert A. DeFalco, Anita Erwin,
Martin B. Leon. Washington Hospital Center, Washington, DC
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Reproducibility of Qualitative and Quantitative
Angiographlc Findings in the New Approaches to
Coronary Intervention (NACI) Registry
Do Angiographic Measurements of Stenosis
Severity Correlate with Doppler Flow Reserve?
Effect of Balloon Angioplasty
1 934-23 1
Reading #1 Reading #2 Kappa (kl ±SE
Pre-Procedural (%)
Total Occlusion/Eccentricity 30/58 3.0/61 100/075 01006
Angulationrrhrombus 16/90 17/6.0 072/068 0.08/0 12
Tortuosity/Calcification 3.0153 1.518.3 066/064 022/013
Post-Procedural (%)
Any Dissection/Staining 8.6/2.6 86/1.7 089/0.80 0.08/020
TIMI <3/Spasm 5.113.4 4311.7 071/066 016/023
EctasiaJLumen Irregularity 69/6.0 52/60 055)0.54 017/017
Thrombus/Haziness 2.6/120 26/15.4 032/0.28 025/0.12
Quantitative Angiography Reading #1 Reading #2 L'I ± SO Rlr
Reference Diameter mm 2.77 ± 0.64 2.78 ± 064 017 ± 016 093/0.93
Pre-MLD, mm 087 ± 0.68 0.91 ± 066 0.19 ± 018 093/0.93
Pre-% Diameter Stenosis 69 ± 20 68 ± 20 6±6 0.91/0.91
Final- MLD, mm 2.23 ± 0.85 213±083 022 ± 0.22 093/094
Final-% Diameter Stenosis 22 ± 21 25 ± 21 7±7 0.88/090
Jeffrey J. Popma, Elizabeth Kennard, Wanlin Yeh, Alan J. Merritt, Ya Chien Chuang,
Robert A. DeFalco, Benjamin Kleiber, Teraza Y. Conway, Anand Desai,
Katherine Detre. Washington Hospital Center, Washington, DC
To assess the reliability of qualitative morphologic and quantitative angio-
graphic measurements from the NACI Registry Angiographic Core Labora-
tory, repeat analysis of 135 lesions was performed >2 months after the ini-
tial analysis. Pre- and post-procedural lesion morphology was evaluated by
a trained technician utilizing standardized criteria; all readings were then re-
viewed at a separate sitting by an expert panel. Ouantitative angiographic
analysis was performed using contrast-filled guiding catheters and a vali-
dated edge-detection system (imageComm). Reproducibility for lesion mor-
phology was graded as poor-slight (k = 0.0-0.2), fair (k = 0.21--0.40), mod-
erate (k = 0.41-0.60), substantial (k = 0.61--0.80), and almost perfect (k ~
0.81-1.00). lntraclass (R) and Pearson (r) correlation coefficients are provided
for quantitative angiographic measurements.
We conclude that Core Laboratory measurements of pre-procedural mor-
phology, post-procedural dissection (±staining), and quantitative angio-
graphic indices are highly reproducible in the NACI Registry, although relia-
bility is lower for selected findings, including post-procedural thrombus and
haziness.
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Madoka Sunamura, Chris Vrints, Peter Probst, Jan J. Piek, Erwin Schroeder, Guy
R. Heyndrickx, Volker A. Muhlberger, Carlo di Mario, Patrick W. Serruys,
D.E.B.A.lE. StUdy Group. Thoraxcenter, University Hospital D,jkzigt, Rotterdam, The
Nether/ands
The aim of the study is the correlation between angiographic and flow veloc-
ity measurements correlated before and after PTCA. In 72 patients undergo-
Pre-intervention intravascular ultrasound (IVUS) and coronary angiography
were used to assess plaque distribution in 963 native vessel target lesions
in 929 pts. Three definitions of lesion eccentricity IEcc) were used: (1)patho-
logic: presence of an arc of normal or disease-free arterial wall within the
lesion, (21 IVUS: Ecc index maximumlminimum plaque + media (P + M)
thickness >3.0, and (3) angiographic: one edge of the lesion in the outer
